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(54) SYSTEMS AND METHODS FOR DETERMINING FEED INTAKE OF CATTLE

(57) A system for determining feed intake of a cow,
the system including: at least one sensor configured to
be positioned on a collar and/or ear-tag of a cow, wherein
the sensor is configured to collect data associated with
head movements of the cow, a processor in communi-
cation with a memory module, the memory module hav-
ing stored thereon program code, the program code ex-

ecutable by the processor to: receive signals from the at
least one sensor, preprocess the received signals by
classifying different time blocks of the received signal
into classes of behaviors of the cow, extract a plurality
of features based, at least in part, on the classified time
blocks, and calculate the feed intake of the cow based
on the one or more extracted features.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to sys-
tems and methods for determining feed intake of cattle.

BACKGROUND

[0002] Today, the determination of the feed intake of
cattle, such as cows, sometimes includes calculations
based on animal factors such as milk energy, body weight
(BW), days in milk (DIM) and parity. However, the accu-
racy of such calculations is generally relatively low and
has high slope bias, meaning that the results are more
inaccurate in the cows with highest and lowest feed in-
take. This can be a major issue since identifying these
cows is essential to make smart breeding and culling
decisions to improve herd efficiency and profitability. Cow
monitoring devices that can identify cow eating based on
the cow’s movement can be helpful, however, as eating
rate variability within a herd is very high, the eating time
(of the cow) alone is a poor predictor of feed intake. More-
over, tracking movements of the cattle/cow for long pe-
riods of time may prove unsustainable with some tracking
devices which may need large storage spaces for the
detected signals, as well as continuous communication
with a far-away receiver. The hardware necessary for
such tracking methods may also drain the tracking sen-
sors and deplete them of battery life that needs to last at
least a few years on the body of the cattle or cow.
[0003] Thus, there is a need in the art for systems and
methods for tracking feed intake of a cattle or cow accu-
rately, and which may work continuously years at a time.

SUMMARY

[0004] According to some embodiments there is pro-
vided herein a system for determining feed intake of a
cow, the system including at least one sensor configured
to be positioned on a collar and/or ear-tag of a cow,
wherein the sensor is configured to collect data associ-
ated with head movements of the cow, a processor in
communication with a memory module, the memory
module having stored thereon program code, the pro-
gram code executable by the processor to: receive sig-
nals from the at least one sensor, preprocess the re-
ceived signals by classifying different time blocks of the
received signal into classes of behaviors of the cow, ex-
tract a plurality of features based, at least in part, on the
classified time blocks, and calculate the feed intake of
the cow based on the one or more extracted features.
[0005] According to some embodiments there is pro-
vided a method for measuring feed intake of a cow, the
method including: receiving signals from at least one sen-
sor positioned on a collar and/or ear-tag of a cow, pre-
processing the received signals by classifying different
time blocks of the received signal into classes of behav-

iors of the cow, extracting a plurality of features based,
at least in part, on the classified time blocks, and deter-
mining the feed intake of the cow by applying at least one
algorithm to the one or more extracted features.
[0006] According to some embodiments, the proces-
sor is further configured to calculate the feed intake with-
out calculating the rumination of the cow.
[0007] According to some embodiments, the proces-
sor is further configured to determine one or more of the
eating time and the eating pace of the cow, and wherein
calculating the feed intake of the cow is based, at least
in part, on one or more of the eating time and the eating
pace of the cow.
[0008] According to some embodiments, the program
code is further executable by the processor to receive
metadata associated with the cow and/or a group of the
cow.
[0009] According to some embodiments, the metadata
includes any one or more of the age of the cow, days
from calving, health status of the cow, profile of the cow,
weight of the cow, and type of food being consumed by
the cow and/or the group, the number of calves the cow
has given birth to, how long it takes the cow to get preg-
nant, and the group number of the group of the cow.
[0010] According to some embodiments, the health
status of the cow includes any one or more of the preg-
nancy status of the cow, amount of milk produced by the
cow, milk composition of the milk produced by the cow,
number of days since last calving, and reported injuries
of the cow.
[0011] According to some embodiments, the system
is further configured to convert the received signal to a
representation in the frequency domain.
[0012] According to some embodiments, the sensor
includes an accelerometer, and wherein the signal is as-
sociated with the kinematics of the cow.
[0013] According to some embodiments, the received
signal includes a resolution of at least one millisecond.
[0014] According to some embodiments, the length of
each of the time blocks includes about 30 seconds to 5
minutes.
[0015] According to some embodiments, the classes
of behaviors include any one or more of eating, ruminat-
ing, walking, jumping, breathing rate, or any combination
thereof.
[0016] According to some embodiments, the storage
module is configured to store the received signals in one
or more clusters, wherein each cluster is associated with
a classes of behavior of the cow.
[0017] According to some embodiments, the storage
module is configured to store the received signals in the
collar and/or ear-tag.
[0018] According to some embodiments, the proces-
sor is configured to send the received signals, from the
collar and/or ear-tag to a receiver, every predetermined
time period.
[0019] According to some embodiments, the predeter-
mined time period includes between about 5 minutes to

1 2 



EP 4 241 560 A1

3

5

10

15

20

25

30

35

40

45

50

55

about 24 hours.
[0020] According to some embodiments, the proces-
sor is configured to send the received signals, from the
collar and/or ear-tag to a receiver, based on a predeter-
mined sending mechanism.
[0021] According to some embodiments, the memory
module or a portion thereof is located on the collar and/or
ear-tag.
[0022] According to some embodiments, the method
further includes ranking the cow in relation to a group of
the cow.
[0023] According to some embodiments, the method
further includes ranking the group of the cow in relation
to other cow groups.
[0024] According to some embodiments, the method
further includes determining the feed intake of the cow
based, at least in part, on the amount of food given to
the group of the cow and/or the price of the food given
to the group of the cow.
[0025] According to some embodiments, the feed in-
take of the cow includes the feed intake over a period of
about one week.
[0026] According to some embodiments the method
further includes, for a time block classified as eating, de-
termining the feed intake by applying one or more ma-
chine learning modules to the time blocks classified as
eating time blocks.
[0027] According to some embodiments, the method
further includes calculating a frequency from the received
signal.
[0028] According to some embodiments, the frequen-
cy is between 1 GHz and 2 GHz. According to some
embodiments, the frequency is between 2 GHz and 3
GHz. According to some embodiments, the frequency is
between 1 GHz and 3 GHz.
[0029] According to some embodiments, the method
further includes classifying the time blocks based, at least
in part, on the variance of the frequency of the signal
within the time blocks.
[0030] According to some embodiments, the method
further includes clustering a plurality of eating time blocks
into one or more meal time block, and wherein determin-
ing the feed intake of the cow includes applying at least
one algorithm to the one or more extracted features of
the data in the meal time block.
[0031] According to some embodiments, determining
the feed intake includes applying the extracted features
to a machine learning algorithm.
[0032] According to some embodiments, determining
the feed intake of the cow by applying at least one algo-
rithm to the one or more extracted features and one or
more additional features.
[0033] According to some embodiments, the additional
features includes any one or more of metadata of the
cow and data associated with the milk produced by the
cow, or any combination thereof.
[0034] According to some embodiments, the metadata
of the cow includes any one or more of the age of the

cow, health status of the cow, profile of the cow, weight
of the cow, and type of food being consumed by the cow
and/or the group, the number of calves the cow has given
birth to, how long it takes the cow to get pregnant, and
the group number of the group of the cow.
[0035] According to some embodiments, the health
status of the cow includes any one or more of the preg-
nancy status of the cow and reported injuries of the cow.
[0036] According to some embodiments, the data as-
sociated with the milk produced by the cow includes any
one or more of the amount of milk produced by the cow,
milk composition of the milk produced by the cow, and
number of days since last calving.
[0037] According to some embodiments, the data as-
sociated with milk produced by cow includes data input-
ted by a user and/or received from a milk sensor.
[0038] Certain embodiments of the present disclosure
may include some, all, or none of the above advantages.
One or more other technical advantages may be readily
apparent to those skilled in the art from the figures, de-
scriptions, and claims included herein. Moreover, while
specific advantages have been enumerated above, var-
ious embodiments may include all, some, or none of the
enumerated advantages.
[0039] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art to
which this disclosure pertains. In case of conflict, the pat-
ent specification, including definitions, governs. As used
herein, the indefinite articles "a" and "an" mean "at least
one" or "one or more" unless the context clearly dictates
otherwise.

BRIEF DESCRIPTION OF THE FIGURES

[0040] Some embodiments of the disclosure are de-
scribed herein with reference to the accompanying fig-
ures. The description, together with the figures, makes
apparent to a person having ordinary skill in the art how
some embodiments may be practiced. The figures are
for the purpose of illustrative description and no attempt
is made to show structural details of an embodiment in
more detail than is necessary for a fundamental under-
standing of the disclosure. For the sake of clarity, some
objects depicted in the figures are not drawn to scale.
Moreover, two different objects in the same figure may
be drawn to different scales. In particular, the scale of
some objects may be greatly exaggerated as compared
to other objects in the same figure.
[0041] In block diagrams and flowcharts, optional ele-
ments/components and optional stages may be included
within dashed boxes.
[0042] In the figures:

FIG. 1 is a system for determining feed intake of a
cow, in accordance with some embodiments of the
present invention;
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FIG. 2 is a flowchart of functional steps in a method
for sending data from collars and/or ear-tags of cattle
in large groups, in accordance with some embodi-
ments of the present invention; and

FIG. 3 is a flowchart of functional steps in a method
for determining feed intake, in accordance with some
embodiments of the present invention.

DETAILED DESCRIPTION

[0043] The principles, uses and implementations of the
teachings herein may be better understood with refer-
ence to the accompanying description and figures. Upon
perusal of the description and figures present herein, one
skilled in the art will be able to implement the teachings
herein without undue effort or experimentation. In the fig-
ures, same reference numerals refer to same parts
throughout.
[0044] In the following description, various aspects of
the invention will be described. For the purpose of expla-
nation, specific details are set forth in order to provide a
thorough understanding of the invention. However, it will
also be apparent to one skilled in the art that the invention
may be practiced without specific details being presented
herein. Furthermore, well-known features may be omit-
ted or simplified in order not to obscure the invention.
[0045] Reference is made to FIG. 1, which shows a
system for determining feed intake of a cow, in accord-
ance with some embodiments of the present invention.
[0046] According to some embodiments, the system
100 may include a processor 102. According to some
embodiments, the system 100 may include at least one
sensor 104 in communication with the processor 102.
According to some embodiments, the at least one sensor
104 may be positioned on a collar and/or ear-tag of cattle
(or a collar and/or ear-tag of a cow). According to some
embodiment, the system 106 may include a storage mod-
ule 106 in communication with the processor 102 and/or
the at least one sensor 104. According to some embod-
iments, the system may include a user interface module
114 in communication with any one or more of the proc-
essor 102, the at least one sensor 104, and the storage
module 106.
[0047] According to some embodiments, the at least
one processor 102 may be configured to analyze the sig-
nals received from the at least one sensor 104. According
to some embodiments, the at least one processor may
include a processor embedded in the collar and/or ear-
tag of the cattle or cow. According to some embodiments,
the at least one processor 102 may include a distant serv-
er in communication with the collar and/or ear-tag. Ac-
cording to some embodiments, the at least one processor
102 may be part of a receiving system configured to re-
ceive the signals collected by the at least one sensor 104
and analyze the received collected signals.
[0048] According to some embodiments, the user in-
terface module 114 may be configured to receive data,

such as associated with the cow, from a user and/or other
sensors detached from the collar and/or ear-tag. Accord-
ing to some embodiments, the user interface module 114
may include a keyboard, screen, mouse, button, micro-
phone, and the like, or any combination thereof. Accord-
ing to some embodiments, the user interface module 114
may include a smartphone application or software. Ac-
cording to some embodiments, the user interface module
114 may be configured for inputting data associated with
the cow and/or group of the cow.
[0049] According to some embodiments, the system
may include a collar configured to surround a neck of the
cattle or cow. According to some embodiments, the collar
may include, embedded therein, the at least one proces-
sor 102. According to some embodiments, the collar may
include, embedded therein, the storage module 106
and/or a portion of the storage module 106, such as, for
example, the collar storage 108 portion of the storage
module 106.
[0050] According to some embodiments, the system
may include an ear-tag configured to be positioned on
the ear of the cattle or cow. According to some embodi-
ments, the ear-tag may include, embedded therein, the
at least one processor 102. According to some embodi-
ments, the ear-tag may include, embedded therein, the
storage module 106 and/or a portion of the storage mod-
ule 106, such as, for example, the ear-tag storage 108
portion of the storage module 106.
[0051] According to some embodiments, the at least
one sensor 104 may include a sensor positioned on a
collar and/or ear-tag of the cow. According to some em-
bodiments, the at least one sensor 104 may include an
accelerometer. According to some embodiments, the at
least one sensor 104 may include an accelerometer and
an additional sensor, such as, a global positioning system
(GPS), wherein the accelerometer and the additional
sensor are positioned on the collar and/or ear-tag. Ac-
cording to some embodiments, the at least one sensor
104 may be configured to collect data associated with
head movements of the cow. According to some embod-
iments, the at least one sensor 104 may be configured
to collect data associated with the kinematics of the cow.
According to some embodiments, the at least one sensor
104 may be configured to collect data associate with
movements of the cow continuously. According to some
embodiments, the at least one sensor 104 may be con-
figured to send the collected data associated with the
movements of the cow, to the storage module 106 and/or
a portion thereof. According to some embodiments, the
at least one sensor 104 may be configured such that the
collected signal may have a resolution of at least one
millisecond, at least five milliseconds, at least 10 milli-
seconds, at least 50 milliseconds, at least 100 millisec-
onds, or any range therebetween. Each possibility is a
separate embodiment.
[0052] According to some embodiments, the one sen-
sor 104 may be configured to send the collected signals
to a receiver, or receiving system. According to some
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embodiments, the receiver or receiving system may be
in communication with any one or more of the processor
102, the at least one sensor 104, and/or the storage mod-
ule 106. According to some embodiments, the receiver
system may be configured to receive data associated
with the movements of the cattle or cow, or in other words,
the collected signals of the at least one sensor 104. Ac-
cording to some embodiments, the receiver system may
be configured to receive data associated with the move-
ments of a plurality of cattle or cows, or in other words,
the receiver may be configured to receive a plurality of
collected signals from a plurality of collars and/or ear-
tags. According to some embodiments, the data from col-
lars and eat-tags may be comparable, or in other words,
data received from a collar of one cow can be compared
with data received from an ear-tag of a different cow.
[0053] According to some embodiments, and as de-
scribed in greater detail elsewhere herein, the receiver
may receive data collected by the at least one sensor
104 using a method for sending data from collars (and/or
ear-tags) of cattle in large groups. According to some
embodiments, the processor may be configured to send
the collected signals, from the collar (and/or ear-tag) to
the receiver, based on a predetermined sending mech-
anism (such as described in FIG. 2). According to some
embodiments, the at least one sensor 104 may be con-
figured to send the receiver the collected signals at pre-
determined time intervals. According to some embodi-
ments, the at least one sensor 104 may be configured to
send the collected signals to the storage module 106.
[0054] According to some embodiments, the storage
module 106 may include a collar (and/or ear-tag) storage
108 portion embedded in the collar of the cow. According
to some embodiments, the collar (and/or ear-tag) storage
108 may be configured to store data (or signals) received
from the at least one sensor 104. According to some em-
bodiments, the collar (and/or ear-tag) storage 108 may
be configured to store up to a week of data received from
the at least one sensor 104. According to some embod-
iments, the collar (and/or ear-tag) storage 108 may be
configured to store data collected by the sensor 104 be-
fore it is sent to the receiver. According to some embod-
iments, and as described in greater detail elsewhere
herein, the collar (and/or ear-tag) storage 108 may be
configured to store data collected by the sensor 104 until
it can be sent to the receiver. For example, if the system
100 detects a used communication line, meaning that
the collected signals cannot be sent to the receiver at the
moment, the collected signals will be stored in the col-
lar(and/or ear-tag) storage 108.
[0055] Reference is made to FIG. 2, which shows a
flowchart of functional steps in a method for sending data
from collars and/or ear-tags of cattle in large groups, in
accordance with some embodiments of the present in-
vention. According to some embodiments, the storage
module may have stored thereon a program code, or one
or more algorithms 112. According to some embodi-
ments, the one or more algorithms may be configured to

implement the method 200 as described in FIG. 2.
[0056] According to some embodiments, at step 202,
the method 200 may include collecting signals from at
least one sensor positioned on a collar (and/or ear-tag)
of a cow in the collar (and/or ear-tag) storage, for at least
one time block. According to some embodiments, at step
204, the method 200 may include checking for a clear
communication line for sending the collected signals. Ac-
cording to some embodiments, at step 206, the method
200 may include, for a detected unavailable communi-
cation line, periodically checking for a clear communica-
tion line until a clear communication line is detected. Ac-
cording to some embodiments, at step 208, the method
200 may include, for a detected clear communication line,
sending the collected signals to a receiver (or receiving
system).
[0057] According to some embodiments, the method
200 may be configured to manage sending the collected
signals of a plurality of cows to one or more receivers (or
receiving systems). According to some embodiments,
the method 200 may be configured to send collected sig-
nals of a plurality of cows such that no data (or signals)
is lost due to unavailable communication lines (or used
communication lines). Advantageously, implementing
method 200 enables sending the signals collected from
a plurality of collars (and/or ear-tags) to a single receiver
without losing data by having different collars (and/or ear-
tags) communicate with the receiver at different times.
[0058] According to some embodiments, at step 202,
the method 200 may include collecting signals from at
least one sensor positioned on a collar (and/or ear-tag)
of a cow in the collar (and/or ear-tag) storage, for at least
one time block. According to some embodiments, the
signals may be collected in the collar(and/or ear-tag),
such as, for example, in the collar (and/or ear-tag) stor-
age. According to some embodiments, the method 200
may include labeling the collected data as being associ-
ated with a specific time block. According to some em-
bodiments, the time block may be about 30 seconds, 1
minute, 2 minutes, 5 minutes, 7 minutes, 10 minutes, 13
minutes, 15 minutes, 25 minutes, or any range therebe-
tween. Each possibility is a separate embodiment.
[0059] According to some embodiments, the method
may include sending, using the processor, the collected
signals. According to some embodiments, the processor
may be configured to send the collected signals from the
collar (and/or ear-tag) to the receiver. According to some
embodiments, the method may include sending the col-
lected signals from the collar (and/or ear-tag) to the re-
ceiver every predetermined time period. According to
some embodiments, the predetermined time period may
be about 3 minutes, 5 minutes, 10 minutes, 30 minutes,
1 hour, 3 hours, 24 hours, or any range therebetween.
Each possibility is a separate embodiment.
[0060] According to some embodiments, sending the
collected signals to the receiver may include checking if
a communication line between the processor (or collar
and/or ear tag) and the receiver is free (or available).
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According to some embodiments, an unavailable com-
munication line may be caused by other collars (and/or
ear tags) sending collected signals to the same receiver.
According to some embodiments, an unavailable com-
munication line may be caused due to lost communica-
tion between the processor (or collar and/or eat tag) and
the receiver, i.e., for example, if the cow is out of range
of the receiver (or has travelled too far away from the
receiver).
[0061] According to some embodiments, at step 204,
the method 200 may include checking for a clear com-
munication line for sending the collected signals. Accord-
ing to some embodiments, at step 208, the method 200
may include, for a detected unavailable communication
line, periodically checking for a clear communication line
until a clear communication line is detected. According
to some embodiments, the method may include checking
for a communication line at least after each time block.
According to some embodiments, the method may in-
clude saving the collected signals in packets, wherein
one or more packets may be associated with a time block
in which the signal was collected. According to some em-
bodiments, after collecting the signals for a single time
block, the method may include saving the collected sig-
nals in one or more packets in the collar (and/or ear-tag)
storage. According to some embodiments, the method
may include, for a detected unavailable communication
line, saving the collected signals associated with one or
more time blocks as one or more packets in the collar
(and/or ear-tag) storage until a clear communication line
is detected.
[0062] According to some embodiments, at step 206,
the method 200 may include, for a detected clear com-
munication line, sending the collected signals to the re-
ceiver (or receiving system). According to some embod-
iments, sending the collected signals to the receiver may
include sending one or more packets from the collar
(and/or ear-tag) storage to the receiver. According to
some embodiments, the method may include sending,
with the one or more packets, a flag indicating that there
are still more packets to be sent to the receiver (or in
other words, a binary indicator that the communication
line should be maintained between the collar (and/or ear-
tag) storage and the receiver). According to some em-
bodiments, for a flag indicating that more packets are to
be sent, the method may include maintaining the com-
munication line between the collar (and/or ear-tag) stor-
age and the receiver. According to some embodiments,
the method may include sending a flag indicating that no
more packets will be sent, with the last sent packet. Ac-
cording to some embodiments, the method may include
disconnecting the communication line between the collar
(and/or ear-tag) storage and the receiver after receiving
a flag indicating that no more packets will be sent.
[0063] According to some embodiments, the method
may include sending, with the first packet of the one or
more packets, a flag indicating a number of packets that
are going to be sent to the receiver from the collar (and/or

ear-tag) storage. According to some embodiments, the
method may include disconnecting the communication
line between the collar (and/or ear-tag) storage and the
receiver after the indicated number of packets has been
sent. According to some embodiments, the method may
include erasing the one or more packets from the collar
(and/or ear-tag) storage once the one or more packets
are sent to the receiver.
[0064] According to some embodiments, the system
may be configured to receive the collected signals using
a receiver (or receiving system). According to some em-
bodiments, the method may include analyzing the re-
ceived signals using one or more algorithms, such as
algorithms 112.
[0065] Reference is made to FIG. 3, which shows a
flowchart of functional steps in a method for determining
feed intake, in accordance with some embodiments of
the present invention. According to some embodiments,
the one or more algorithms 112 may be executable by
the processor to implement the method 300 as depicted
in FIG. 3.
[0066] According to some embodiments, at step 302,
the method 300 may include receiving signals from at
least one sensor positioned on a collar (and/or ear-tag)
of a cow. According to some embodiments, at step 304,
the method 300 may include preprocessing the received
signals by classifying different time blocks of the received
signal into classes of behaviors of the cow. According to
some embodiments, at step 306, the method 300 may
include extracting a plurality of features based, at least
in part, on the classified time blocks. According to some
embodiments, at step 308, the method 300 may include
determining the feed intake of the cow by applying at
least one algorithm to the one or more extracted features.
[0067] According to some embodiments, the method
may include receiving signals from at least one sensor
positioned on a collar (and/or ear-tag) of a cow, such as,
the collected signals as described hereinabove. Accord-
ing to some embodiments, the collected signals may be
the same signals as the received signals, or in other
words, once the collected signals are received by the
receiver (or receiving system), the signals may be re-
ferred to as the received signals.
[0068] According to some embodiments, the received
signals may include data associated with the kinematics
of the cow. According to some embodiments, the re-
ceived signals may include data associated with any one
or more of the X-axis movement, Y-axis movement, and
Z-axis movement, or any combination thereof. Each pos-
sibility is a separate embodiment. According to some em-
bodiments, the received signals may be received, by the
receiver, at intervals of one or more predetermined time
periods, such as described in greater detail elsewhere
herein. According to some embodiments, the received
signals may be received, by the receiver, at intervals of
about 3 minutes, 5 minutes, 10 minutes, 30 minutes, 1
hour, 3 hours, 24 hours, or any range therebetween. Each
possibility is a separate embodiment.

9 10 



EP 4 241 560 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0069] According to some embodiments, the method
may include saving data associated with each cow in a
database. According to some embodiments, the data
may include the received signals as well as other data
associated with the cow. According to some embodi-
ments, the database may include a timeline, the timeline
being composed of a plurality of time blocks. According
to some embodiments, the time blocks may be organized
in chronological order. According to some embodiments,
each of the received signals is associated with a time
block, and each time block may be saved in the database
such that the data in the database consists of a contin-
uous data stream associated with the movements (or kin-
ematics) of the cow.
[0070] According to some embodiments, the database
may include providing an accurate time stamp associated
with each time block (or in other words, labeling the re-
ceived signals with a time stamp, wherein each time
stamp is configured to identify the time in which the time
block has begun). According to some embodiments, the
time stamp may be different than the time stamp received
with the received signals, due to an accurate clock in the
at least one sensor and/or the collar (and/or ear-tag). The
clock in the least one sensor and/or the collar (and/or
ear-tag) may be unreliable and/or inaccurate due to en-
ergy conservation methods. Thus, labeling the received
signals with accurate time stamps avoids the need of
having an accurate clock located in the collar (and/or ear-
tag) and/or at least one sensor. Advantageously, having
an accurate time stamp associated with the received sig-
nals enables the data received from the sensor to be
compared to other cows during the real time in which the
data was received, thus enabling more accurate calcu-
lations of the feed intake. According to some embodi-
ments, the method may include receiving a plurality of
packets associated with a plurality of times blocks at
once, and labeling the plurality of time blocks retroactive-
ly and accurately by reading their relative time (or the
time associated with each packet in relation to the other
packets received from the same collar (and/or ear-tag)
or sensor).
[0071] According to some embodiments, the method
may include converting the received signal to a repre-
sentation in the frequency domain. According to some
embodiments, the method may include applying one or
more Fourier transform algorithms to the received sig-
nals. According to some embodiments, the method may
include determining one or more frequencies within the
received signals. According to some embodiments, the
method may include determining one or more frequen-
cies within the received signals for each time block. Ac-
cording to some embodiments, the method may include
determining one or more frequencies within the received
signals for each time block separately. According to some
embodiments, the continuous data stream associated
with movements of the cow that is saved in the database
may include the determined frequencies (as a function
of time). According to some embodiments, the frequen-

cies may range between 0.5 GHz and 4 GHz. According
to some embodiments, the frequencies may range be-
tween 1 GHz and 3 GHz. According to some embodi-
ments, the frequencies may range between 1 GHz and
2 GHz. According to some embodiments, the frequencies
may range between 2 GHz and 3 GHz. Each possibility
is a separate embodiment.
[0072] According to some embodiments, the method
may include calculating an average frequency for each
time block. According to some embodiments, the method
may save, in the database, the average frequency of
each time block separately. For example, for a time block
of 1.5 minutes, the database will have saved therein the
average frequency of every 1.5 minutes. According to
some embodiments, the method may include calculating
a variance for each time block. According to some em-
bodiments, the method may include saving, in the data-
base, the variance of each time block separately.
[0073] According to some embodiments, the method
may include receiving metadata associated with the cow.
According to some embodiments, the method may in-
clude receiving the metadata from a user via a user in-
terface module, such as the user interface module 114
described hereinabove. According to some embodi-
ments, the method may include storing, within the data-
base, metadata associated with the cow.
[0074] According to some embodiments, the metadata
may include any one or more of the age of the cow, health
status of the cow, profile of the cow, weight of the cow,
and type of food being consumed by the cow and/or the
cow group, the number of calves the cow has given birth
to, how long it takes the cow to get pregnant, and the
group number of the cow group, or any combination
thereof. Each possibility is a separate embodiment. Ac-
cording to some embodiments, the metadata may include
environmental parameters. According to some embodi-
ments, the health status of the cow may include any one
or more of the pregnancy status of the cow, amount of
milk produced by the cow, milk composition of the milk
produced by the cow, number of days since last calving,
milking status of the cow and reported injuries of the cow,
or any combination thereof. Each possibility is a separate
embodiment.
[0075] According to some embodiments, the cow
group may refer to the group in which the cow is physically
placed, such as the herd in which the cow is in. According
to some embodiments, the cow group may refer to the
shed in which the cow is placed.
[0076] According to some embodiments, the milking
status of the cow may refer to where the cow is currently
in the milking or lactation cycle. According to some em-
bodiments, the milking status may include a status such
as "dry" or "heifer".
[0077] According to some embodiments, the number
of calves the cow has given birth to may refer to the total
number of calves the cow has given birth to, and/or the
number of times the cow has given birth, and/or the
number of calves that the cow has birthed in each birth,
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or any combination thereof. Each possibility is a separate
embodiment.
[0078] According to some embodiments, the pregnan-
cy status of the cow may include whether the cow is preg-
nant, stage of pregnancy, the sex of the fetus, the number
of fetuses, a health status of the fetus/fetuses, or any
combination thereof. Each possibility is a separate em-
bodiment.
[0079] According to some embodiments, the profile of
the cow may include any data the user has on the cow
that may not be associated with other metadata labels,
such as, for example, a number of days which the cow
was lost or far away.
[0080] According to some embodiments, the environ-
mental parameters may refer to inputted and/or other-
wise received data associated with the environment the
cow is in, such as, for example, the weather, season of
the year, temperature, living conditions, and the like.
[0081] According to some embodiments, the data as-
sociated with the milk produced by the cow may include
any one or more of the amount of milk produced by the
cow, milk composition of the milk produced by the cow,
and number of days since last calving, or any combination
thereof. Each possibility is a separate embodiment. Ac-
cording to some embodiments, the data associated with
milk produced by cow may be inputted by a user and/or
received from a milk sensor. According to some embod-
iments, the milk sensor may measure yield, fat, protein,
and/or any combination thereof. According to some em-
bodiments, the milk sensor may include a spectrometer.
According to some embodiments, the milk sensor may
be configured to detect the amount of total fat (or total
fatty acids) in the milk produced by the cow, the amount
of saturated fat in the milk produced by the cow, the
amount of unsaturated fat in the milk produced by the
cow, amount of casein in the milk produced by the cow,
amount of lactose [RY1][HW2]in the milk produced by the
cow, or any combination thereof. Each possibility is a
separate embodiment.
[0082] According to some embodiments, the database
may be organized by a numbering system in which each
cow is numbered, by a numbering system in which each
herd is numbered, by a numbering system in which each
shed is numbered, by the type of food the cow is receiv-
ing, by the health status of the cow, by the pregnancy
status of the cow, and the like, or any combination there-
of. Each possibility is a separate embodiment.
[0083] According to some embodiments, at step 304,
the method 300 may include preprocessing the received
signals by classifying different time blocks of the received
signal into classes of behaviors of the cow. According to
some embodiments, the method may include preproc-
essing the determined frequencies of each time block.
According to some embodiments, the preprocessing may
include classifying each time block of the cow into classes
of behaviors of the cow. According to some embodi-
ments, the method may include classifying each time
block of the cow into classes of behaviors of the cow by

applying the frequency of each time block to one or more
classification algorithms. According to some embodi-
ments, the method may include classifying the time
blocks based, at least in part, on the variance of the fre-
quency of the signal within the time blocks.
[0084] According to some embodiments, the method
may include applying a model that comprises the more
or more classifiers. According to some embodiments, the
model may include one or more classifiers configured to
classify the time blocks as any one or more classes of
behaviors of the cow. According to some embodiments,
the model may include one or more classifiers configured
to classify the time blocks based, at least in part, on the
frequency of the signal within the time blocks, the vari-
ance of the frequency, one or more frequencies associ-
ated with other time blocks (that are not being classified),
one or more previous classifications of one or more other
time blocks, or any combination thereof. Each possibility
is a separate embodiment. According to some embodi-
ments, the model may include one or more Hidden Mark-
ov model (HMM). According to some embodiments, the
model may include a classifier configured to use the
HMM. According to some embodiments, the classifier
may be configured to classify the time blocks based, at
least in part, on received data from the at least one sen-
sor. According to some embodiments, the classifier may
be configured to classify the time blocks based, at least
in part, on the extracted features.
[0085] According to some embodiments, the method
may include classifying each time block of the cow into
classes of behaviors of the cow by applying the variance
of each time block to one or more classification algo-
rithms. According to some embodiments, for a variance
of the frequency of the signal that is above a predeter-
mined threshold, the time block may be classified as eat-
ing time block. According to some embodiments, for a
variance of the frequency of the signal that is below a
predetermined threshold, the time block may be classi-
fied as ruminating time block.
[0086] According to some embodiments, the classifi-
cation algorithm may include one or more machine learn-
ing models. According to some embodiments, the clas-
sification algorithm may include any one or more of a
logistic regression algorithm, Naive Bayers algorithm, k-
nearest neighbors (k-NN) algorithm, decision tree algo-
rithm, support vector machine (SVM) algorithm, hidden
Markov models, boosting algorithm(s) (e.g., for example,
adaptive boosting, gradient tree boosting, XGBoost, and
the like), linear regression algorithm, decision tree algo-
rithm, K-means algorithm, random forest algorithm, or
any combination thereof. Each possibility is a separate
embodiment.
[0087] According to some embodiments, the one or
more classification algorithm may be configured to clas-
sify each time block as being associated with one or more
classes of behaviors of the cow. According to some em-
bodiments, the classes of behaviors may include any one
or more of eating, ruminating, walking, walking pace, ac-
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tivity (such as, for example, jumping), breathing rates, or
any combination thereof. Each possibility is a separate
embodiment.
[0088] According to some embodiments, the breathing
rate classification may refer to having a breathing rate
above or below a predetermined threshold. According to
some embodiments, the breathing rate may be associ-
ated with other health conditions of the cow, such as, for
example, if the cow is experiencing heat stress.
[0089] According to some embodiments, the method
may include clustering the time blocks of each cow,
wherein the clusters are associated with a classification
of one or more behavior of the cow. According to some
embodiments, the method may include separating be-
tween clusters associated with rumination of the cow and
clusters associated with eating of the cow.
[0090] According to some embodiments, the method
may include determining that a cluster in which the time
blocks are classified as eating behavior, is an eating time
block. According to some embodiments, the method may
include clustering a plurality of eating time blocks into
one or more meal time block. According to some embod-
iments, the method may include identifying eating time
blocks that are outside (or separate of) the meal time
block, or in other words, time blocks that may be outlier
and regarded as non-eating times even though their fre-
quency and/or variance may be similar to other eating
time blocks of the cow.
[0091] According to some embodiments, the meal time
block may include one or more time blocks that are not
classified having eating behavior. For example, some-
times during a meal the cow may have breaks between
chewing the food. In situations in which there may be
breaks between eating time blocks, the method may in-
clude identifying some of the time blocks within the meal
as eating-breaks, if the meal is still taking place and the
time block is not classified as an eating behavior.
[0092] According to some embodiments, at step 306,
the method 300 may include extracting a plurality of fea-
tures based, at least in part, on the classified time blocks.
According to some embodiments, the method may in-
clude implementing feature construction and/or feature
selection techniques. According to some embodiments,
the method may include extracting a plurality of features
from any one or more of the frequencies of the time
blocks, the variance of the time blocks, the number of
time blocks in a specific cluster associated with a specific
behavior (or classification), the ratios between specific
clusters, the metadate associated with the cow, data as-
sociated with other cows in the same group, herd, and/or
shed, health status of the cow, data associated with the
milk production of the cow, and/or any combination there-
of. Each possibility is a separate embodiment. According
to some embodiments, the features may be based on
metadata associated with the cow. According to some
embodiments, the features may be based on the classi-
fied time blocks associated with the cow. According to
some embodiments, the features may be based on a

combination of metadata associated with the cow and
the classified time blocks associated with the cow.
[0093] According to some embodiments, the features
may be extracted, selected and/or constructed using one
or more algorithms. According to some embodiments,
the method may include applying the time blocks and/or
the metadata of the cow to an algorithm configured to
extract one or more features therefrom. According to
some embodiments, the algorithm may include one or
more machine learning model. According to some em-
bodiments, the algorithm may be devoid of a machine
learning model. According to some embodiments, the
algorithm may include one or more models that are func-
tions produced by one or more machine learning models.
[0094] According to some embodiments, at step 308,
the method 300 may include determining the feed intake
of the cow by applying at least one algorithm to the one
or more extracted features. According to some embodi-
ments, the method may include applying, to the extracted
features, one or more algorithms configured to calculate
the feed intake. According to some embodiments, calcu-
lating the feed intake may include calculating the amount
of consumed food the cow has taken in. According to
some embodiments, the algorithm may be configured to
calculate the amount of time the cow has eaten and/or
the eating pace (or chewing rate) of the cow. According
to some embodiments, the algorithm may be configured
to calculating the feed intake without calculating the ru-
mination of the cow.
[0095] According to some embodiments, determina-
tion of the feed intake of the cow can be implemented by
applying at least one algorithm to the one or more ex-
tracted features of the data in the meal time block. Ac-
cording to some embodiments, the algorithm may be con-
figured to identify the amount of food consumed by the
cow in one or more meal time blocks of the cow. Accord-
ing to some embodiments, the method may include ap-
plying the algorithm to one or more meal time blocks of
the cow and the extracted features.
[0096] According to some embodiments, the algorithm
may be configured to rank (or score) the feed intake of
the cow in relation to the feed intake of other cows in a
same group that the cow is part of, such as the cow group
and/or a group of cows having a same metadata param-
eter. According to some embodiments, the algorithm may
be configured to rank the (or score) the feed intake of the
cow in relation to the feed intake of other cows in the
same cow group as the cow (such as, for example, the
herd or a specific shed). According to some embodi-
ments, the algorithm may be configured to rank the (or
score) the feed intake of the cow in relation to the feed
intake of other cows having one or more of a same meta-
data parameter, such as, for example, a same pregnancy
status, health status, milk production data, and the like.
For example, the feed intake of a pregnant cow may be
ranked in relation to the feed intake of other pregnant
cows. For example, the feed intake of a pregnant cow
having twins may be ranked in relation to the feed intake
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of other pregnant cows having twins. For example, the
feed intake of a limping cow may be ranked in relation to
the feed intake of other limping cows. For example, the
feed intake of a dry cow may be ranked in relation to the
feed intake of other dry cows.
[0097] According to some embodiments, the method
may include receiving inputted data from a user, associ-
ated with the amount of food provided to the cow group
(e.g., the herd or shed). According to some embodi-
ments, the data associated with the amount of food pro-
vided to the cow group may include the weight of the
food. According to some embodiments, the data associ-
ated with the amount of food provided to the cow group
may include the type of the food. According to some em-
bodiments, the data associated with the amount of food
provided to the cow group may include the price of the
food. According to some embodiments, the data associ-
ated with the amount of food provided to the cow group
may include the percent of dry matter within the feed.
According to some embodiments, the algorithm may be
configured to output an amount of food eaten by the cow
based, at least in part, on the inputted data associated
with the amount of food provided to the cow group.
[0098] According to some embodiments, the algorithm
may be configured to output the amount of food the cow
has consumed daily. According to some embodiments,
the algorithm may be configured to output the amount of
food the cow has consumed on in a week (or every week).
According to some embodiments, the algorithm may be
configured to output the amount of food the cow has con-
sumed monthly.
[0099] In the description and claims of the application,
the words "include" and "have", and forms thereof, are
not limited to members in a list with which the words may
be associated.
[0100] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art to
which this disclosure pertains. In case of conflict, the pat-
ent specification, including definitions, governs. As used
herein, the indefinite articles "a" and "an" mean "at least
one" or "one or more" unless the context clearly dictates
otherwise.
[0101] It is appreciated that certain features of the dis-
closure, which are, for clarity, described in the context of
separate embodiments, may also be provided in combi-
nation in a single embodiment. Conversely, various fea-
tures of the disclosure, which are, for brevity, described
in the context of a single embodiment, may also be pro-
vided separately or in any suitable sub-combination or
as suitable in any other described embodiment of the
disclosure. No feature described in the context of an em-
bodiment is to be considered an essential feature of that
embodiment, unless explicitly specified as such.
[0102] Although stages of methods according to some
embodiments may be described in a specific sequence,
methods of the disclosure may include some or all of the
described stages carried out in a different order. A meth-

od of the disclosure may include a few of the stages de-
scribed or all of the stages described. No particular stage
in a disclosed method is to be considered an essential
stage of that method, unless explicitly specified as such.
[0103] Although the disclosure is described in conjunc-
tion with specific embodiments thereof, it is evident that
numerous alternatives, modifications and variations that
are apparent to those skilled in the art may exist. Accord-
ingly, the disclosure embraces all such alternatives, mod-
ifications and variations that fall within the scope of the
appended claims. It is to be understood that the disclo-
sure is not necessarily limited in its application to the
details of construction and the arrangement of the com-
ponents and/or methods set forth herein. Other embod-
iments may be practiced, and an embodiment may be
carried out in various ways.
[0104] The phraseology and terminology employed
herein are for descriptive purpose and should not be re-
garded as limiting. Citation or identification of any refer-
ence in this application shall not be construed as an ad-
mission that such reference is available as prior art to
the disclosure. Section headings are used herein to ease
understanding of the specification and should not be con-
strued as necessarily limiting.
[0105] The present invention may be a system, a meth-
od, and/or a computer program product. The computer
program product may include a computer readable stor-
age medium (or media) having computer readable pro-
gram instructions thereon for causing a processor to car-
ry out aspects of the present invention.
[0106] The computer readable storage medium can be
a tangible device that can retain and store instructions
for use by an instruction execution device. The computer
readable storage medium may be, for example, but is
not limited to, an electronic storage device, a magnetic
storage device, an optical storage device, an electromag-
netic storage device, a semiconductor storage device, or
any suitable combination of the foregoing. A non-exhaus-
tive list of more specific examples of the computer read-
able storage medium includes the following: a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM or Flash mem-
ory), a static random access memory (SRAM), a portable
compact disc read-only memory (CD-ROM), a digital ver-
satile disk (DVD), a memory stick, a floppy disk, a me-
chanically encoded device having instructions recorded
thereon, and any suitable combination of the foregoing.
A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se,
such as radio waves or other freely propagating electro-
magnetic waves, electromagnetic waves propagating
through a waveguide or other transmission media (e.g.,
light pulses passing through a fiber-optic cable), or elec-
trical signals transmitted through a wire. Rather, the com-
puter readable storage medium is a non-transient (i.e.,
not-volatile) medium.
[0107] Computer readable program instructions de-
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scribed herein can be downloaded to respective comput-
ing/processing devices from a computer readable stor-
age medium or to an external computer or external stor-
age device via a network, for example, the Internet, a
local area network, a wide area network and/or a wireless
network. The network may comprise copper transmis-
sion cables, optical transmission fibers, wireless trans-
mission, routers, firewalls, switches, gateway computers
and/or edge servers. A network adapter card or network
interface in each computing/processing device receives
computer readable program instructions from the net-
work and forwards the computer readable program in-
structions for storage in a computer readable storage me-
dium within the respective computing/processing device.
[0108] Computer readable program instructions for
carrying out operations of the present invention may be
assembler instructions, instruction-set-architecture (ISA)
instructions, machine instructions, machine dependent
instructions, microcode, firmware instructions, state-set-
ting data, or either source code or object code written in
any combination of one or more programming languages,
including an object oriented programming language such
as Java, Smalltalk, C++ or the like, and conventional pro-
cedural programming languages, such as the "C" pro-
gramming language or similar programming languages.
The computer readable program instructions may exe-
cute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on
the user’s computer and partly on a remote computer or
entirely on the remote computer or server. In the latter
scenario, the remote computer (or cloud) may be con-
nected to the user’s computer through any type of net-
work, including a local area network (LAN) or a wide area
network (WAN), or the connection may be made to an
external computer (for example, through the Internet us-
ing an Internet Service Provider) including wired or wire-
less connection (such as, for example, Wi-Fi, BT, mobile,
and the like). In some embodiments, electronic circuitry
including, for example, programmable logic circuitry,
field-programmable gate arrays (FPGA), or programma-
ble logic arrays (PLA) may execute the computer read-
able program instructions by utilizing state information of
the computer readable program instructions to person-
alize the electronic circuitry, in order to perform aspects
of the present invention.
[0109] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or
block diagrams of methods, apparatus (systems), and
computer program products according to embodiments
of the invention. It will be understood that each block of
the flowchart illustrations and/or block diagrams, and
combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer
readable program instructions.
[0110] These computer readable program instructions
may be provided to a processor of a general-purpose
computer, special purpose computer, or other program-
mable data processing apparatus to produce a machine,

such that the instructions, which execute via the proces-
sor of the computer or other programmable data process-
ing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks. These computer readable program in-
structions may also be stored in a computer readable
storage medium that can direct a computer, a program-
mable data processing apparatus, and/or other devices
to function in a particular manner, such that the computer
readable storage medium having instructions stored
therein comprises an article of manufacture including in-
structions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.
[0111] The computer readable program instructions
may also be loaded onto a computer, other programma-
ble data processing apparatus, or other device to cause
a series of operational steps to be performed on the com-
puter, other programmable apparatus or other device to
produce a computer implemented process, such that the
instructions which execute on the computer, other pro-
grammable apparatus, or other device implement the
functions/acts specified in the flowchart and/or block di-
agram block or blocks.
[0112] The flowchart and block diagrams in the figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and
computer program products according to various embod-
iments of the present invention. In this regard, each block
in the flowchart or block diagrams may represent a mod-
ule, segment, or portion of instructions, which comprises
one or more executable instructions for implementing the
specified logical function(s). In some alternative imple-
mentations, the functions noted in the block may occur
out of the order noted in the figures. For example, two
blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes
be executed in the reverse order, depending upon the
functionality involved. It will also be noted that each block
of the block diagrams and/or flowchart illustration, and
combinations of blocks in the block diagrams and/or flow-
chart illustration, can be implemented by special purpose
hardware-based systems that perform the specified func-
tions or acts or carry out combinations of special purpose
hardware and computer instructions.
[0113] The descriptions of the various embodiments
of the present invention have been presented for purpos-
es of illustration, but are not intended to be exhaustive
or limited to the embodiments disclosed. Many modifica-
tions and variations will be apparent to those of ordinary
skill in the art without departing from the scope and spirit
of the described embodiments. The terminology used
herein was chosen to best explain the principles of the
embodiments, the practical application or technical im-
provement over technologies found in the marketplace,
or to enable others of ordinary skill in the art to understand
the embodiments disclosed herein.
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Claims

1. A system for determining feed intake of a cow, the
system comprising:

at least one sensor configured to be positioned
on a collar and/or ear-tag of a cow, wherein the
sensor is configured to collect data associated
with head movements of the cow;
a processor in communication with a memory
module, the memory module having stored ther-
eon program code, the program code executa-
ble by the processor to:

receive signals from the at least one sensor;
preprocess the received signals by classi-
fying different time blocks of the received
signal into classes of behaviors of the cow;
extract a plurality of features based, at least
in part, on the classified time blocks; and
calculate the feed intake of the cow based
on the one or more extracted features.

2. The system of claim 1, wherein the processor is fur-
ther configured to calculate the feed intake without
calculating the rumination of the cow.

3. The system of any one of claims 1-2, wherein the
processor is further configured to determine one or
more of the eating time and the eating pace of the
cow, and wherein calculating the feed intake of the
cow is based, at least in part, on one or more of the
eating time and the eating pace of the cow.

4. The system of any one of claims 1-3, further com-
prising receiving metadata associated with the cow
and/or a group of the cow.

5. The system of claim 4, wherein the metadata com-
prises any one or more of the age of the cow, number
of days from the cow’s calving, health status of the
cow, profile of the cow, weight of the cow, and type
of food being consumed by the cow and/or the group,
the number of calves the cow has given birth to, how
long it takes the cow to get pregnant, and the group
number of the group of the cow.

6. The system of claim 5, wherein the health status of
the cow comprises any one or more of the pregnancy
status of the cow, amount of milk produced by the
cow, milk composition of the milk produced by the
cow, number of days since last calving, and reported
injuries of the cow.

7. The system of any one of claims 1-6, wherein the
system is further configured to convert the received
signal to a representation in the frequency domain.

8. The system of any one of claims 1-7, wherein the
sensor comprises an accelerometer, and wherein
the signal is associated with the kinematics of the
cow.

9. The system of any one of claims 1-8, wherein the
received signal comprises a resolution of at least one
millisecond.

10. The system of any one of claims 1-9, wherein the
length of each of the time blocks comprises about
30 seconds to 5 minutes.

11. The system of any one of claims 1-10, wherein the
classes of behaviors comprise any one or more of
eating, ruminating, walking, jumping, breathing rate,
or any combination thereof.

12. The system of claim one of claims 1-11, wherein the
storage module is configured to store the received
signals in one or more clusters, wherein each cluster
is associated with a classes of behavior of the cow.

13. The system of claim one of claims 1-12, wherein the
storage module is configured to store the received
signals in the collar and/or ear-tag.

14. A method for measuring feed intake of a cow, the
method comprising:

receiving signals from at least one sensor posi-
tioned on a collar and/or ear-tag of a cow;
preprocessing the received signals by classify-
ing different time blocks of the received signal
into classes of behaviors of the cow;
extracting a plurality of features based, at least
in part, on the classified time blocks; and
determining the feed intake of the cow by apply-
ing at least one algorithm to the one or more
extracted features.

15. The method of claim 18, further comprising ranking
the cow in relation to a group of the cow.
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